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(57) ABSTRACT

A fastener for installation in a workpiece, the fastener com-
prising a pin and a body comprising a shell and a radially
enlarged head, wherein a first engaging means comprising a
nylon sleeve is located within a bore of the shell, and a second
engaging means comprising a plurality of barbs is located on
the exterior of at least part of the pin shank, and wherein the
pin shank is insertable into the bore of the body from an end
of the body remote from the head end, such that the first and
second engaging means mutually engage.
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1
FASTENER

CROSS-REFERENCE TO RELATED
APPLICATIONS

The application is a national phase filing of International
Application No. PCT/GB2011/050474, filed on Mar. 10,
2011, while claims priority to Great Britain Application No.
1006827.8, filed on Apr. 23, 2010, each of which is incorpo-
rated herein by reference.

BACKGROUND AND SUMMARY

The present invention relates to a fastener for insertion
through aligned apertures in workpiece members thereby to
secure the members together, and particularly for fasteners
suitable for low grip applications, i.e. applications wherein
the total width of the workpiece members being secured
together is relatively small.

A currently known fastener for insertion through aligned
apertures in workpiece members is commercially available
under the Registered Trade Mark AVTAINER, as illustrated
in FIGS. 1a to 3. The known fastener 2 comprises a pin 6 (as
shown in FIG. 1a), and a body 4 (as shown in FIG. 15). The
pin comprises a shaft 42, a head 44, and a breakneck point 46.
The body comprises a shell 8 and a nylon sleeve 10. The shell
8 comprises a radially enlarged head 12 at one end and an
elongated shank 14 protruding therefrom, and a bore 16
extending axially completely through the body 4. The sleeve
10, which is located inside the elongated shank 14 of the shell
8, forms a first engaging means, and a barbed portion 52
comprising a plurality of annular barbs 18 on the pin 6 form
a second engaging means.

FIGS. 2a and 2b illustrate the installation sequence of
fastener 2 into a workpiece comprising workpiece members
20, 22. Firstly, as shown in FIG. 2a, the pin 6 is driven into the
aligned apertures 54, 56 provided in the workpiece members
20,22, by applying a force to the pin head 44. A plain portion
78 of the pin shank 42 is a press fit within the workpiece
apertures 54, 56. FIG. 2a shows the pin 6 after it has been
driven into the aligned apertures 54, 56.

Subsequently the body 4 is pushed, shank 14 first, onto the
protruding end of the pin shank 42, until the leading end of the
sleeve 10 abuts the barbed portion 52 of the pin 6. FIG. 25
shows the fastener after this stage has been completed.

The installation of the fastener 2 is completed by using a
tool (not shown) to simultaneously pull the pin 42 shank and
force the body 4 further along the pin shank 42 until the barbs
18 of the pin 6 mutually engage with the sleeve 10 of the body
4, and the underside surface 58 of the shell head 12 abuts the
outer face 72 of workpiece member 22 remote from the pin
head 44. The pin shank 142 is pulled until the it fails in tension
at the breakneck point 46.

FIG. 3 shows the fastener 2 fully installed into the work-
piece to secure workpiece members 20, 22 together, wherein
the barbs 18 of the pin 6 are embedded into sleeve 10 of the
body 4. The grip, i.e. the total thickness of the workpiece
members 20, 22, is indicated by S. To provide the necessary
tensile strength of the installed fastener 2, all barbs 18 must be
engaged with the sleeve 10, and therefore the grip S must be
greater than the length LL of the shank 14, because the sleeve
10 is enclosed within this length, and this length must be less
than the grip S to ensure that the joint is secured. Although the
minimum grip could be reduced by reducing the length of the
fastener 2, this would also result in an unacceptable reduction
in tensile strength of the installed fastener. A reduction in the
length over which the barbs 18 mutually engage with the
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sleeve 10 would result in an unacceptable reduction in the
tensile strength of the installed fastener 2.

Accordingly, the minimum grip of the prior art fastener is
restricted by the length of the shell, as the fastener cannot be
used for grip values below the value of the shell length.

An aim of the present invention is to provide a fastener in
which the minimum grip value is not limited by the length of
the shell.

Accordingly the present invention provides, in a first
aspect, a fastener comprising a pin and a body; the pin com-
prising a radially enlarged head at one end and an elongated
shank protruding therefrom; the body comprising a shell hav-
ing a radially and axially enlarged head at a head end and an
elongated shank protruding therefrom, and wherein an under-
head contact surface is provided on the shell head; and
wherein a bore extends axially throughout the shell head and
the shell shank; the body further comprising a first engaging
means located within at least part of the bore and having a
leading end and a trailing end, the leading end being further
away from the head end of the shell than the trailing end;
wherein a second engaging means is located on the exterior of
at least part of the pin shank, wherein the pin shank is insert-
able into the bore of the body from an end of the body remote
from the head end, such that the first and second engaging
means mutually engage, wherein the underhead contact sur-
face of the shell head is located at an axial level between the
leading end and the trailing end of the first engaging means.

The head of the body may be formed of a radiused member,
wherein underhead contact surface is provided on an annular
flange of the radiused member.

The first engaging means preferably comprises a nylon
sleeve, and the second engaging means preferably comprises
a plurality of barbs.

The present invention provides, in a further aspect, a
method of securing a workpiece together using a fastener
comprising a pin and a body; the pin comprising a radially
enlarged head at one end and an elongated shank protruding
herefrom; the body comprising a shell having a radially and
axially enlarged head at a head end and an elongated shank
protruding therefrom, and wherein an underhead contact sur-
face is provided on the shell head; and wherein a bore extends
axially throughout the shell head and the shell shank; the body
further comprising a first engaging means located within at
least part of the bore and having a leading end and a trailing
end, the leading end being further away from the head end of
the shell than the trailing end; wherein a second engaging
means is located on the exterior of at least part of the pin
shank, wherein the pin shank is insertable into the bore of the
body from an end of'the body remote from the head end, such
that the first and second engaging means mutually engage,
wherein the underhead contact surface of the shell head is
located at an axial level between the leading end and the
trailing end of the first engaging means, wherein the work-
piece comprises a first and a second workpiece member,
which method comprises; inserting the pin of the fastener into
aligned apertures in the first and second workpiece members
until an underside surface of the pin head abuts an outer face
of the first workpiece member and part of the pin shank
protrudes from an outer face of the second workpiece mem-
ber; subsequently, positioning the body of the fastener, shank
first, over the protruding end of the pin shank, until the lead-
ing end of the first engaging means abuts the second engaging
means; subsequently, applying pressure to the body thereby
to push the body into the apertures of the first and second
workpiece members, until the underhead contact surface con-
tacts the outer face of the second workpiece member; and
pulling the protruding end of the pin shank relative to the
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body, thereby causing the first engaging means and the sec-
ond engaging means to mutually engage; wherein the pro-
truding end of the pin shank is pulled relative to the body until
the pin shank breaks at a breakneck point.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment of the present invention will now be
described by way of example and with reference to the
accompanying drawings in which:

FIG. 1a is a side view of the pin of a prior art fastener;

FIG. 14 is a cross-sectional view of the body of a prior art
fastener;

FIGS. 2a and 2b are partial cross-sectional views of the
installation sequence of a prior art fastener;

FIG. 3 is a partial cross-sectional view of a fully installed
prior art fastener;

FIG. 4 is a cross-sectional view of the shell of a fastener in
accordance with the present invention;

FIG. 5 is a cross-sectional view of the body of a fastener in
accordance with the present invention;

FIG. 6 is a side view of a pin of a fastener in accordance
with the present invention;

FIG. 7 is a partial cross-sectional view of the first stage of
installation of a fastener in accordance with the present inven-
tion into a workpiece;

FIG. 8 is a partial cross-sectional view of the second stage
of installation of a fastener in accordance with the present
invention into a workpiece;

FIG. 9 is a partial cross-sectional view of a fastener in
accordance with the present invention, having a relatively
long pin, fully installed into a workpiece having a relatively
large grip S;

And FIG. 10 is a partial cross-sectional view of a fastener
in accordance with the present invention, having a relatively
short pin, fully installed into a workpiece having a relatively
small grip s.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring to FIGS. 4 to 6, the fastener of the present inven-
tion comprises a first part comprising a body 104 (FIG. 5) and
a second part comprising a pin 106 (FIG. 6). The body 104
comprises a steel shell 108 (FIG. 4) and a nylon sleeve 110.
The shell 108 comprises a radially enlarged head 112 pro-
vided at a head end 162, and a tubular elongated shank 114
extending away from the head 112. The sleeve 110 is posi-
tioned within a cylindrical bore 116 which runs throughout
the shell 108.

The shell head 112 is formed by an outwardly extending
member having a first annular radiused edge 126 and a second
annular radiused edge 132, further away from the axial centre
of' the shell 108 than the first annular radiused edge 126. The
form of the member 124 is such that an annular space 130 is
formed underneath the shell head 112. Beyond the second
annular raised edge 132, the shell head extremity 180 (i.e. the
part of the shell head 112 which is furthest from the body
shank 114) is formed by an annular flange 134. The annular
flange 134 defines an underhead surface 158 (which forms a
contact surface on installation of the fastener into a work-
piece).

The tail end 164 of the shell 108 is formed with an inwardly
extending flange 136. The sleeve 110 extends from the
inwardly extending flange 136 nearly to the top of the shell
head 112, i.e. a small clearance remains between the level of
the top of the shell head 112 and the top of the sleeve 110. The
exterior diameter 138 of the sleeve 110 is such that the sleeve
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110 is a push fit in the bore 116 of the shell shank 114, and the
internal diameter 140 of the sleeve 110 is less than that of the
aperture defined inside the inwardly extending flange 136 at
the tail end of the shell 108. The sleeve 110 also has a bore,
184, extending throughout its length.

Thesleeve 110 has aleading end 166 and a trailing end 168.
Asillustrated, the underhead surface 158 of the shell head 112
is at an axial distance ‘x’ from the leading end 166 of the
sleeve 110, and at an axial distance ‘y’ from the trailing end
the shell head 112 are both disposed at an axial level which is
at a midpoint of the sleeve 110.

The pin 106 is also formed of steel, and comprises an
elongated shank 142 and a radially enlarged head 144 having
a flat underhead surface 176. The pin shank 142 comprises a
plain portion 178 immediately below the pin head 144, a
barbed portion 152 (which forms a second engaging means)
comprising a plurality of barbs 118 below the plain portion
178, a breakneck point 146, and a pin tail 148 provided with
pulling grooves 150 to allow for installation of the fastener
102.

The external diameter of the pin tail 148 is a sliding fit
within the bore 184 of the sleeve, and the maximum external
diameter of the barbed portion 152 is greater than the internal
diameter 140 of the sleeve 110.

FIGS. 7 and 8 illustrates the first and second stages of
installing the into a workpiece comprising a first workpiece
member 120 and a second workpiece member 122.

The first step of installation is to insert the pin shank 142
through the apertures 154, 156 provided in the workpiece
members 120, 122. The plain portion 178 of the pin shank 142
is a press fit within the workpiece apertures 154, 156. until the
underside surface 176 of the pin head 144 abuts the outer face
170 of the first workpiece member 120, and the pin tail 148
protrudes from the outer face 172 of the second workpiece
member 122. FIG. 7 shows the pin 106 fully inserted in the
apertures 154, 156 as above.

The second step of installation is to position the body 104
manually, shank 1 14 first, over the pin tail 148, until the
leading end 66 of the sleeve 1 10 abuts the barbed portion 152
of'the pin 106. Due to the maximum external diameter of the
barbed portion 152 being greater that the internal diameter
140 of the sleeve 1 10, it is not possible to manually insert the
body 106 any further along the pin shank 142.

A suitable tool is then used to complete the installation of
the fastener 102. This stage of the installation will not be
described in detail as it is well known. In summary, the tool
applies pressure to the first radiused edge 126 of the shell head
112, and the pulling grooves 150 provided on the pin shank
142 enable the pin shank 142 to be pulled relative to the body
104. During the pulling of the pin shank 142, the barbed
portion 152 is forced into the sleeve 110, thereby causing the
barbed portion 152 and the sleeve 110 to mutually engage.
The pin shank 142 is pulled until the underhead surface 158 of
the shell head 1 12 contacts the outer face 172 of the second
workpiece member 122, and subsequently the pin shank 142
fails in tension at the breakneck point 146. The workpiece
members 120, 122 are thereby secured together.

The breakneck point 146 is sufficiently close to the barbed
portion 152, (i.e. the clearance between the trailing end 168 of
the sleeve 110 and the top of the shell head 112 is sufficient)
that the broken end of the pin 106 does not protrude beyond
the level of the end of the shell head 112.

FIGS. 9 and 10 show the fastener 102 fully installed to
secure into the workpiece members 120, 122 together. FIG. 9
illustrates the fastener 102 installed into a workpiece having
a relatively large grip S, and FIG. 10, a relatively small



US 9,234,538 B2

5

grip, s. (The shell is of an equal length L. in both FIGS. 9 and
10, however the pin 6 of FIG. 9 is longer than that of FIG. 10).

It can be seen that, because the underhead surface 158 of
the shell head 1 12 which contacts the outer face 172 of
second workpiece member 122, lies at a level midway
between the leading end 166 and the trailing end 168 of the
sleeve 110, part of the sleeve 110, part of the shell shank 114
surrounding it, and also part of the barbed portion 152, extend
beyond the outer surface 172 of the second workpiece mem-
ber 122. Accordingly, full engagement of the barbed portion
152 and the sleeve 110 will always be attained on installation
of the fastener 102, even if the grip of the workpiece is less
than the length of the shell 110. This is illustrated in FIG. 10,
wherein, even though the relatively small workpiece grip ‘s’
is less than the length ‘L of the shell, full engagement of the
barbs 118 into the sleeve 110 is achieved. In the embodiment
shown in FIG. 10, the grip ‘s’ of the workpiece can be equal to
or greater than approximately half of the length ‘I’ of the
shell.

What is claimed:

1. A fastener comprising a pin and a body;

the pin comprising a radially enlarged pin head at one end

and an elongated pin shank protruding therefrom;

the body comprising a shell having a radially and axially

enlarged shell head at a head end of the shell and an
elongated shell shank protruding therefrom, and
wherein an underhead contact surface is provided on the
shell head;

and wherein a bore extends axially throughout the shell

head and the shell shank;

the body further comprising a first elongate engaging

means located within at least part of the bore, the first
elongate engaging means having a leading end and a
trailing end, the leading end being further away from the
head end of the shell than the trailing end is;

wherein a second engaging means is located on the exterior

of at least part of the pin shank,

wherein the pin shank is insertable into the bore of the body

from an end of the body remote from the head end of the
shell, such that the first elongate engaging means and the
second engaging means mutually engage,

wherein the underhead contact surface of the shell head is

located at an axial level between the leading end of the
first elongate engaging means and a midpoint of the first
elongate engaging means.

2. A fastener as claimed in claim 1 wherein the shell head
is formed of a radiused member, wherein the underhead con-
tact surface is provided on an annular flange of the radiused
member.
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3. A fastener as claimed in claim 1 wherein the first elon-
gate engaging means comprises a nylon sleeve.
4. A fastener as claimed in claim 1 wherein the second
engaging means comprises a plurality of barbs.
5. A method of securing a workpiece together using a
fastener comprising a pin and a body;
the pin comprising a radially enlarged head at one end and
an elongated shank protruding herefrom;
the body comprising a shell having a radially and axially
enlarged head at a head end and an elongated shank
protruding therefrom, and wherein an underhead contact
surface is provided on the shell head; and
wherein a bore extends axially throughout the shell head
and the shell shank; the body further comprising a first
elongate engaging means located within at least part of
the bore and having a leading end and a trailing end, the
leading end being further away from the head end of the
shell than the trailing end;
wherein a second engaging means is located on the exterior
of at least part of the pin shank, wherein the pin shank is
insertable into the bore of the body from an end of the
body remote from the head end, such that the first elon-
gate engaging means and the second engaging means
mutually engage, wherein the underhead contact surface
of the shell head is located at an axial level between the
leading end of the first elongate engaging means and a
midpoint of the first elongate engaging means, wherein
the workpiece comprises a first and a second workpiece
member, which method comprises;
inserting the pin of the fastener into aligned apertures in the
first and second workpiece members until an underside
surface of the pin head abuts an outer face of the first
workpiece member and part of the pin shank protrudes
from an outer face of the second workpiece member;
subsequently, positioning the body of the fastener, shell
shank first, over the protruding end of the pin shank,
until the leading end of the first elongate engaging means
abuts the second engaging means;
subsequently, applying pressure to the body thereby to
push the body into the apertures of the first and second
workpiece members, until the underhead contact surface
contacts the outer face of the second workpiece member;
and pulling the protruding end of the pin shank relative to
the body, thereby causing the first elongate engaging
means and the second engaging means to mutually
engage;
wherein the protruding end of the pin shank is pulled rela-
tive to the body until the pin shank breaks at a breakneck
point.



